Two new taurine-containing meroterpenoids, both arenarone derivatives, tauroarenarone A (1) and tauroarenarone B (2), have been isolated from the Australian marine sponge Dysidea sp. Their structures were established from NMR spectroscopic data.
The cytotoxic sesquiterpenoids arenarol and arenarone isolated from the marine sponge Dysidea arenaria [1] are the parent compounds of sponge metabolites possessing cis-4,9-friedodrim-4(11)-ene skeletons. Recently, from a CHCl 3 extract of the Australian marine sponge Dysidea sp., we isolated arenarol, 18-aminoarenarone, 19-aminoarenarone, 18-methylaminoarenarone, 19-methylaminoarenarone, and dimeric popolohuanones A and F possessing the cis-4,9-friedodrim-4(11)-ene skeleton [2] . Further investigation of the EtOH extract of this sponge led to the isolation of two new polar metabolites, named tauroarenarones A (1) and B (2) , which are the subject of this communication.
Compound 1 has the molecular formula C 23 H 33 NO 5 S, as established by interpretation of the [M -H]ion at m/z 434.1988 in the HR ESI MS (-). This formula, along with the chromatographic behavior, suggested the presence of a sulfonate group in 1, which was supported by IR absorption bands at 1173 and 1052 cm -1 [3] . The NMR spectroscopic data revealed three substructures corresponding to a sesquiterpene, a quinone, and a taurine ( Table 1 ). The 1 H and 13 C NMR shifts of a sesquiterpene moiety in 1 matched those of the sesquiterpene portions of the aminoarenarones isolated from this sponge earlier [2] .
The UV (287 nm), IR (1671, 1635, 1562 cm -1 ), and 13 C NMR spectra (δ 184.3 and 187.3) indicated the presence of a 1,4benzoquinone moiety in 1. The bathochromic shift of the absorption maximum of the quinoid chromophore at 287 nm in the UV spectrum of 1 indicated an N-containing group on the quinoid moiety. The upfield shifts of the quinoid proton (δ 5.49) in the 1 H NMR spectrum and the corresponding sp2 methine carbon (δ 97.5) in the 13 C NMR spectrum of 1 were due to an ortho-situated N-containing group. The 1 H NMR meta-coupling pattern of the quinone ring protons H-19 and H-21 of 1 clearly indicated the C-18 position of an N-containing group appended to the quinone ring. This was supported by the HMBC correlations from H-21 to C-15, C-17, and C-19, and from H-19 to C-17 and C-21. Remaining NMR data (δ H 3.10 t, δ C 49.6, and δ H 3.54 t, δ C 39.6), and the HMBC correlation from H 2 -22 to C-18 supported the presence of a taurine residue at the C-18 position.
Values of chemical shifts for carbon atoms of a terpenoid portion of 1 matched the 13 C NMR values for (+)-18-aminoarenarone, (+)-18-methylaminoarenarone, and other metabolites bearing the cis-4,9-friedodrim-4(11)-ene skeleton [2] . A NOE between H-10 (δ 1.19) and H 3 -12 (δ 1.07) in the NOESY spectrum supported the cis fusion of the decalin system in 1. Moreover, H-10 (δ 1.19) gave cross-peaks with H 2 -15 (δ 2.61 and 2.45), indicating the αorientation of H-10, Me-12, and C-15. Detailed NMR spectroscopic analysis (HSQC, 1 H-1 H-COSY, and HMBC) and comparison with (+)-18-aminoarenarone [2] , (+)-18-methylaminoarenarone [2] , and 18-taurine substituted avarone (-)-melemeleone A [4] , possessing a trans-4,9-friedodrim-3-ene skeleton, allowed the assignment of all the proton and carbon values of 1. Thus, the structure of tauroarenarone A (1) was determined as 18-taurine substituted arenarone.
The molecular formula C 23 H 33 NO 5 S of compound 2 established by interpretation of the [M -H]ion in the HR ESI MS was the same as that of 1, indicating that the two compounds are isomers. Signals of the terpenoid substructure in the 1 H and 13 C NMR spectra of 2 fully coincided with those of 1, clearly indicating the presence of the same cis-4,9-friedodrim-4(11)-ene skeleton found in 1. The only difference between 1 and 2 was the position of a taurine group. In the 1 H NMR spectrum of 2 two quinoid protons showed singlets indicating their para orientation. The position of the taurine group at C-19 was supported by the key HMBC correlations from H-21 and H 2 -22 to C-19. Full 1 H and 13 C NMR assignments were readily obtained from HSQC and HMBC correlations and by comparison with 1 and 19-taurine substituted avarone melemeleon B [4] . Thus, the structure of tauroarenarone B (2) was determined as 19-taurine substituted arenarone.
Metabolites combining a trans-fused decalin system, a quinone and the amino acid taurine, such as melemeleone A [4] , melemeleone B [4] , and N-methylmelemeleone A [5] have been found in Dysidea sponges. To our knowledge compounds 1 and 2 are the first NPC Natural Product Communications 2014 Vol. 9 No. 6 757 -758 758 Natural Product Communications Vol. 9 (6) 2014
Utkina & Denisenko examples of Dysidea metabolites with a combination of a cis-fused decalin system, a quinone and taurine. Compounds 1 and 2 at a concentration of 100 μg/mL were inactive against Staphylococcus aureus, Candida albicans, and Escherichia coli and did not show cytotoxic activity against mouse Ehrlich carcinoma cells.
Experimental
General: Optical rotations were recorded on a Perkin Elmer 343 polarimeter, UV spectra on an UV-mini 1240 spectrophotometer (Shimadzu), IR spectra on a Bruker Vector-22 FT-IR spectrometer, and 1 H NMR and 13 C NMR spectra on a Bruker AVANCE DRX-500 NMR spectrometer at 500 and 125 MHz, respectively. HR ESI MS were obtained from an Agilent 6510 Q-TOF apparatus. Sephadex LH-20 (Pharmacia Fine Chemicals), silica gel (Sorbpolimer, Krasnodar, Russia), and silica gel 100 C-18 (Fluka, Belgium) were used for column chromatography.
Animal material: Collection and identification of the sponge Dysidea sp. were published earlier [2] .
Extraction and isolation:
After exhaustive extraction with CHCl 3 the sponge sample (65 g) was extracted with EtOH. The EtOH extract was fractionated on a silica gel column using CHCl 3 -EtOH (2:1) to obtain 2 fractions containing polar compounds 1 and 2. These fractions were purified by vacuum flash reversed-phase C-18 chromatography with 40% aqueous EtOH, followed by Sephadex LH-20 CC in CHCl 3 -EtOH (2:1) to afford compounds 1 (3 mg, 0.0046% based on the dry weight of the sponge) and 2 (2 mg, 0.003%). 49.6 (CH 2 ) 3.10 t (6.6) 22 49.4 (CH 2 ) 3.09 t (6.6) 22
